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1020020085507 ^^ 2003/4/17 

[A^H 1 

^ ^^^^91 ^^]<>\y} 7}^^ #sflAl pfls-s) X/Y 

ell>i» 2:^s><:x^ s^^ijc^:!^ e^^'S^l -i-i-^ ^^5-^ ■^^^e^-'^l^ s^sllol 

JE. 1 
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1020020085507 %■^ <U7.}: 2003/4/17 

5l^1^7> 7}^^ #EflAl pfls-e) d^^HFlash memory device capable of 
repairing a word line} 

S. 1^ ^ ^^1'^1<H1 l-2fl^l ^]S.^ ^91 ^1^^ 

fe 

110 : 'H^fl'^l 120 : 51^313^1 € ^efl^l 

130 : 140 : ^^^e^-^ ^<y- i^^l^ 

150a ifl^l 150n : ^-l^e)-^ ^^t^^ 
160 : X t^scl 170 : Y tq^n-l 
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1020020085507 %^ "^^^Y- 2003/4/17 

<ii> ^ ^vx^^ ^^^Hl-<y ^^]<^7} 7}^^ l-EflA] DflS-e] ct;^Hl «1 

^ SX^ 7>^t!: #2fl^l ^1-2-51 ^o]^. 

<12> ^ti>^0,^, ^EflA] O^B)lo]oflA^ O] ol^j-o^ ^^o] 

l-eflA] tifls-el dti;^><^lfe ^ ^efl<^l ol^<^l:£ wjEs^-ol ^^^X\ 4_ ^ti] 
5ll^^>^ ^^^^I'il: AV-g-^cf. ^-el-Ai, ^sflofl^ ^^S.5l-<tl Ir^o] 

o]^o]c>\]A^ ^]^€^o]c;\] 711=^21- ^^tt 711=^7]- ^^^e1-«y 

"aAl ^ O^5)]o|^ ^Hl^rVCi^O]: sj-cf. ©1 ;g-f<^l^ Sl^Sl^^l € *^ 5)1 ^ 

^cf^ ^^l7l- ^^fi^t^-. ^t!:. ^-Jl^i ifl'^l^i ^^:E.e^-^ ^^o] ^a^^ 



21-4 



1020020085507 ^^ 2003/4/17 

^^1. EEPROM <^^]]o] ifloijA^ ^:)cH:).<y^ sl2il<H^>^ ^efl^ 

^, ^-T-<^l£. ^^-E-e^-^ cfl ^^^e1-<a(word line to word line) sl^fl^H^V ^ 

^5)2.^, 1:^ 4.^] ^^5^1^ ^l-^^>7l ^^ll^i^ ^-l-^e]-^ ej^ig^l 

He1-<a e^2)lo^-g- e]iac|A] -^i;^ 1-^<^1 ^^5^ ^^^^e^-^^ el 31] <H ^-^^^ , wIhsI-^ 
^^>^ AisjA^^ ^ 9X^ ^^^91 el5i]ol7l- 7}^^ #EflAi ^;;>^ 



^ ^^1<^1<^1 tq-^ ^^:E.51-o1 5^3E11<>17> 7>^«}- #eflAl Dilis) ^;;^>^ uj-^o^ 

'i<^l I/O 1-^ -^^^ Dflo] ^ oleilolsq-, ^:):E.e]-<y^ ^7> i/o 1:^* ^^^^1-^ 

1^ ^sq- <a^l3r>ji -^^ = 5]-oi<^i <^^^ ^s] ^7} I/O «a 
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1020020085507 ^^ <^^>: 2003/4/17 

^]^-^ e^^l^H ^^^^] ^ ^91 ^ 1:%= 

91 ^ ^^^B^9l^ cfl^s^V^ E^^H^H cfltb 5L^^ 

^91 ^ ^Sllo]^ ^^*>^ ^^-Be}-o] :^<y- ^ <a:l ^jjaofl rcj- 

<17> ^7l<^lA^, I/O 1-^^ 167flol ^til^ ^ o;[c^-. Oln}), I/Q 10247fl^ 

9m- 647fl^ ol^oi^]D^, ^^]o] ^s.^ 6471]^ 167fl^ '^l^'H^l 

<i8> ^^^^91 ^^^1-^^, ^^^ei-tl ^^^^ ^:^Vs1- 1^]^ ^ ^4 

^■¥1^1 1-^ ^^^l^l^ -ywlEioiiAi x^A^^ w.^ 
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1020020085507 <^^>: 2003/4/17 

^^HeV^-i- ^'='11 ^l-a ^£fl<^l^ sfl^ loll c}1-§- 

sVfe sl3Jilo:i ^^o] ^^s.e}<ilo.s ^^:E.el-<y x:V=r^ ^^^^ S. 



<20> ol3:>, ^-^^ ^S^V<^ ^ wV^^ltb ^^Hl» ^^*]-7l^ ^t^. H 

e-lM-, ^ oisrHl>H 7flAl5^^ ^Aloiloil tlr^sl^ ^o] o>q5]- a-^s rf^ cf<y:tb 

^l^iW. 



<2i> 5. 1^ ^ ^^1'^1<H1 i4€- ofls.2l ^:\^ s]5j]oi s]^^ 

^*>7l SlS.iolc|-. 

<22> :£ 1^ ^^^Bl-^ el^ll^ ^S.^ ^1^ 'i <^efl^l(llO), el^^Ai ^ o^ell 

«^1(120). ^ o^efloldso), ^^:=el-^ >,^^i«.(140), -^^:BSl-«y ^^(150a 
^^1 150p), X 1:^^1=1(160) ^ Y i^^c^ (170)1- i^^i=f. 

<23> -a-7lollAi, Dflo] ^ <H511<^1(110)^ Cf^^ €S o]=.o1;^lc^, £ 2<Hl ^ 

ol, cf^o] ^o. j/Q ^^(Do ifl;^l D15) ^^^l=f. ■S-'at!- I/O 
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1020020085507 %^ '^d^}: 2003/4/17 

s.^^ ^"^atb I/O <a^^t^. ^y]^^, ^ ^^si o]*]]!- §7i ^ 

^1 'S^^ ^IS^ ^d^^}7lS. <^1S-'H, I/O l:^<^lfe 647fl^ <So] 

<24> el^TSlA] 4 cHsflol(i20)^ cV^^ ^S. €^ sl^l'H 1- 

^o.^ ^^€4. sl^a'fi^l € ^^]^](120)^ ^91 € <Hellol(110)^ 
^^<>m7] i^l<?l ^ ^eflol(llO)^ 1:^ alH ^9l4r ^tb «lH 

§7) s^'S^^l ^ <H5llol(l20)<^l^ 167fl^ ^^]o] 1-^(RB00 RB15)ol ^w] 

(RBOO ifl^l RB15)^ ^^:^&|-^ =T^7> Dflo] ^ <^lB)lol (110)51 I/O 1-^^ ^^J^l-^ ^ 
(64711)21- <a^l^rV^, z^-^l-al ^eV<?I (RWLOO RWL63)<>)1 <a4^ €^ I/O 1:^^ 

^(167fl)2l- <i^ls^>£^ i^^^^l-. ^^o] l:^-i-(RBG0 xfl;=^l RB15)^ 

10247fl2l ^S. ol^-o^^lt^, o]^ Dflol <>]5fl 01(110)21 -^^J^el-olofl o^^^ 7114^21- 

•a^ltbcf. oie-i^ t)iJ|H l-^<HlAi, ;^li I/O ^;^l-(i/o 0)2}- o!^€ 3 
7fl'?> S.^]^; A', B' ^ C')<H1^ 1-^ ^^:£e)-^2l i/o 1:^(D0)<^1 ^i^^ t-ll<5lEl7l- 
^i^^t^. ^, 1-^^ ^11 I/O Ir^CDO)-^! ^i^J-^ t-flolEil- 41 ^(I/O 0)<H] 

^l«fl, ^ ^efloUllO)2l I/O 1:^(D0)<H1^ 647]]2l ^(£igoilA-l^ 37)) 

^ a^l^; A, B ^ C)ol •a^^'^ 9X^^, slTa^ii^l € ^5fl<^l(l20)2l ^(i/o 0)<>ll 



21-8 



1020020085507 ^^ o^t.}: 2003/4/17 

£ 64711^ €(H^<^l^i^ 3711^ 5.^1^; A', B' ^ O^l ^^3E)<H S^S-B-S., 

91 ^ ^ellol(llO)S] ;^li Lfl^l ^163 ^(A, B ^ C)<H1 cflojEi^ sI'^I^a] o^e)] 

ol(120)^ ^11 ^]64 ^(A*. B' ^ C')o]l n>^l^Hl^ ^^1960 i^^l ^]1024 

€(G. H ^ l)<^] t-flojEi^ e^^'a^l ^ <^^]]o](120)^ ^1960 vfl^l ^^11023 ^i(G' . 

H' ^ r)<Hl ^i^J-^cf. o]^ ^ c>^eflo]( 110)0^1 ^^5^ ^}^^ ^^^^91 

efli^V ^ ^:)ce^oi^ cHai^]-^ ^^^^] ^ silo] (120)^ s^je|)<:H 1:^ 

^ cfl^ ^^^el-tl ^^a- ^^%i^(140)S. /^fl^t!:!^. ^ <Hsil 

<^1(130)^ 1:^ ^^=.e^-o]ol e|ciciAl ^ olBllol(i20)^ el^ll^H 3^ RBOO 

^^1 RB15 <^i^ 2r>uf)o.^ i^fl^lsj^^^joil cflt!- ^:a<Hl it|-el- tzf^fi] ^^JBe)-^ -ti^ 
^^(150a vfl^l 150p) ^ tjjig- slsllol ^s.oii '?d^ ^^(150)^ ^<^lol 

#^1^171 ^^floll: ^sCRBEnOO vfl^l RBEnl5)l- .^^l = e|-^ ^^(150a i^^l 

150p)-^S. ^7l-t!-i^. 

^^ ^^S^"^ <Hsfl^l(130)<=Hl ^-l^ej-^oil cfltl: ^-^.s]- 

HlJEs^l-cx^ Dfl<y ^ <>lefloKllO)^ ^]B.s\o]o^S. ^^:^^9} 'el7>5]^ ^> 
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<27> 



1020020085507 ^^ o^^y, 2003/4/17 

3E 4# ^-a- :i^^l^(140)^ ^^J^ # t:-! ^Ml^>7ll ^d'^t}^ 



<28> 



302)4 ^ttlBidSOl)^ ^^1 7l-^^>4. <^7]^^, ;Hll ^^^1 ^^#(£iSo]lA-l 

^ S30l)^ ^^^^l-tl ^-a-^^ ^1^ ^ ^eflol(-£ is] 

110)^ ^^:^Bl-^l- ^<H1 ^i-z^- ^ isi 130)0^ ^-l^eh^ -il 

^<H1 ^^^^91 ^<a-(VffL)# ^l-el € <Hellol(110)^ ^^^l^Vcf. oiH^ 
^1(1301)^ ^ «>]2fl<^l(130)<^l^i 1-^ ^-l^ef^ -tlsl- ^^aIt^ 

91 ^12 ^^^1 *>M-^ i^l^; S302) 

^ ^ttlBKl301)<^lAi ^-l^el-^ aV^ ^^<H) rq-El- ^^^e|-<y ^'^-CVwl)^ 
^e^-ol Aiaj ^cf(i50a 150p)-^S. ^^^t]-. 



<29> T= 



^ci.s.(i50a tfl;^] I50p)^ 5g <>|eflo](i30)o]lA^ ^^5^ 
^JlCRBEnOO i^^l RBEnl5)<^l ^<^1 Jl, Y (170) S.^B\ ^^S^ ^ 

^^(YOO ifl^l Y63)<^1 I/O 1:^^ i^-g-s:^ el^l^ 1:^^ ^-l-Be^-^CRWLOO tfl 

^1 RWL63 <^h^ ^M)^ ^^s^l-o^ ^-l-Befol o.^ ^'^^ 9l7}^^. ^ 

c-l ^^1^^ o.^ <^1^ s-o^ ^^^f^ cf^sf ^ ^^(YOO)ofl ^ wl^ <i 

o] ^<^1<^1# <dJ:(RBEnOO)<Hl 4^1- ^<=^1<^11:^ ^^^Be^-ol ^^(150a)^ ^ 



^4^2l-<y oj^Tii, ^^-BBf<?l ^^(150a ifl^l 150p)^ ^ -id^ -il 
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<30> 



<31> 



<32> 



<33> 



<34> 



<35> 



1020020085507 ^^ o^^y. 2003/4/17 

-£ 5S ^S^V^a, ^^ 1^ 150a 150p)^ ;^ll ^ 

^(S500)3z)- cf^o^ ^ci.(S501 i^^l S564)o.^ ^^sf^ ^o] 7}-^*>cf. 

4M<^]^i, ^]1 ^^(S500)^ <H£fl«^l(-£ 1^ 130)ofl 

oil 42^- ^v^^^ <?lo)lol^ -tl^Cc^ll- 1:^, RBEnOO)^! ^«fl ^-§-£1^ 
^^(i 1^ 150)-^S.^Ei ^-l-^e)-^ ^•a-(VwL)-a: ^^^l 

^^^1 ^^(S501 tfl^l S564)^ ^11 ^^(S500) ^ S]5|lc>l ^^o^ 

^^^2l-^#(RWL00 RWL63) ^ofl z]-z]- ^^s|j7, pjjoi ^ o^eflojc^ io| ^q)^ 
^^(YOO tfl^l Y63)^l <goil i:}]-§-^>^ 2]s\]o] ^^cg:|.oi^^ 

^^^^ ^ #2flAi pflsel db;^>o] oji^ e:).oi e:!^!]^^ ^j^^ 4 

o]^}, S. 1 iJt\^] S. m ^3:*>^ ^1^ ^ «Heflol(llO)^ ^ wj^ ^^:^Hl-oi<Hl 
n ^^<5^ ^i-Efl<^lAi, o]^ e^^a^^l c>1eflol(i20)^ ^ Ir^CRBOO),^^ 



<36> 



^^m^ ^^-1- -^l^^, ^ #EflAi ^;,].o^ 5^0] ^^|o^ ^j^o^ ^ 
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1020020085507 %^ '^^l: 2003/4/17 

o] i:fl^l^ ^«a^Hl tflt!: ^iiil- € ^ (130)<^1 ^^i^^tl-cf. ^^7]^^, <^1S. 

^ ^^S-efol-i: Sl^i5i4 oleflo] (120)21 ^ Bi;;^! elJEflo^ 1:S.(rboO)^S cfl^] 

<37> *}-^, 7fl c^^sllcl (130)011 ;^-];^^ ^^^sl-^oj] cfl^l: ^-e.<Hl H 4«fl^i^ 

^o], ^4^el-oi ^<y- ^-^( 140)011 ^l<d € <>1 511 (110)21 ^ ^^11 ^^^h1-^<»11 
^ll i^^l 4^i3:(-£ 4^1 8301)0] slS. ^^7} ^JL, ^2 i^^i ^^(3302)0] ^ 
^Efl7l- ^r]., nj-el-A^, ^SZi^ (Program) ^^<^li4 ^#(Read) -g-^ ^1 ^^S-HI-o] ^<a- 
(Vwl)^ ^^-^2}^ ^"iJ- ^^%l-^(140)oll ^«fl ^ o^sfloKllO)^ ^4 ^-l^^l-^ 

^S. ^^i)^l ^JL, £l'=ii£i^l € <>1ell<^l(120)ofl ^-j-^ef-y ^^(150a 

150p)CLS 

<38> ol -^BflcflA-l, S.S.=L^ SE^ -S-^ ^] 1:^ ¥ ^^^£|-<?l<il >a 

^E]^, ?« ^ olBllo] (130)011 1-^ ^=.51-^21 cfl^l :^^6\] i4e)- ^«Hlol^ 

^^(RBEnOO)7> ;^lll ^^S.b1-^ ^^(150a)^S ^7]-^cf. 

<39> £ 1 ^ £ 5^11 21- ^ol, 41 <^]oilol^ ^:£(RBEnOO)oll 2l^fl ;^li ^^:^el-^ ^^ 

^^(150a)2l Tin ^^(S500)<^1 ^^^n?} il^^i ;5ili ^:i^el-<el ^^ ^^(150a) 

^ <aoilol^Slj7, ^-):E.5l-«y ^'^-(Vwl)^ ^12 ^^1 ^165 i^^l ^^(3501 vfl^l S564)A 
S. ^^^^t^. oH. ^l-?] € <^ellol(iio)s. <y7l-5l^ Y 'clSt-l (170)21 1 A}:^ 
(YOO Y63)£ ^^:Bel-ol ^^(i50a)oil£ <?l7>^cl.. ^2 i^^l 16 

^:i^el-?I ^^(150b ^fl^l 150p)^^S. <i ^JKYOO i^^l Y63)7f 917}^ 
^11 ^oflol^ ^^(RBEnOO)^l 21^11 41 ^-l^el-ol 4^^(150a)'?>ol <^14ol^5l7l ufl 

^<^1 ^12 ifl^l 4 16 ^^^el-<?l ^^(150b ^fl^l 150p)^ ^^^f^l ^^cf. 
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1020020085507 ^^ ^;^>: 2003/4/17 

<40> ^^ = s^-ol 4^^(1503)*^] <?I<^1'^11-^ ^^ ^S.(YOO)^] 

^ ^:&(YOO)<H1 >Hll ^^:E.e1-tl ^^ ^^(150a)2] m ^^(3E. 5^ 

S501)ol ^^^7} ^^^e^-<y(RWLOO)c>l -^^5]^, ^^^1 ^^(S500)Ol^^ 

<4i> ;^ll ^4^&|-<el(RWL00)<^l^ 167fls] ^iC^igoil^i^ 37fl^ S.^]^; A' , D' ^ G')7l- ^ 

9X^^. ^11 ^(A')i?l:ol Bll<^l ^ c>]gilo](iio)o] I/O 2^ DO)^ ^ 

2^ A)2)- ^ll I/O ^;^>(I/0 0)s^■ S^^sjo^ oj^c)-. oj-el-A-l , 

<y(RWLOO)^ ;^ll ^i(A')'?]:ol v\]<i\ ^ bUo] (no) o] i/q ^^(5. 2^ DO)^ ^ ^^11 



<42> ole-i^ -g-^^-o.^, Tiiloi ^ <Heilol(iio)^ I/O 2^1 DO)^ ^ ^( 

£ 2^ A)<^1 cllolBl7> e^ia^^l '^sfl 01(120)2^^11 Ir^CRBOO)^ ;^ll 

^(A')S. ^# 1^1^ ^ <Hsll<^l(110)^ ;^ll I/O 2^ DO)^ ^ 

^(S. 22] A) tflAioji si 13151^1 ^ c>leflol(i20)^ ;5]ll ^s.(RBOO)^ ^ 

(A')<^1 ^n^-^ t-llolBl7> 

<43> ^1-71 01 -§-3}-^ HV^^l-c^^ Dflol ^ cHeflol (110)01 ;^12 ^^^B^-Ol^^ ;^ii I/O ^ 

^<H1 16711^ ^(£ 2<^lAl^ 37ll'?V S.^]^; A. B ^ C)<^1 ^i^^ tfloitj^ elT=l^ 

Al ^ oleilol(i20)^ ^^]o] #^(RBOO)^ I/O ^;^>(I/00)<H1 <a^€ 167ll2l >i( 



Soll^i^ 37H^ -£^1^; A', B' C')<^1 ^^^^Jl 
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<44> 



<45> 



<46> 



1020020085507 ^^ o^^^'- 2003/4/17 

Pljoi ^ cHefl<^l(110)^ ^12 ^-l^e^-^^ ;*118 I/O 167fl^ 2'HlAi 

^ 3711'?]: £Ai^; D, E ^ F)<>11 ;^-l^^ tflolB^^ s]^^^l € <^ efl ( 120 ) ^ e^^lH 
■ir^CRBOO)^ ^18 I/O ^]:;^l-(I/07)ofl <^^^ 16711^ ^i(:£ 3«^l^i^ 37lln> d' , 

uflo] Ell oK 110)0^ ^12 ^^JBHl-Olo^ ^116 I/O l-^oll i67l|o:| 2<^1 

3711^ ^^.]^■, G, H ^ 1)011 ^i^j-^ el^^^l ^ eflol (120)^ ;^ll fil^ll 

^ Ir^CRBOO)^ >H116 I/O ^^>(I/015)^1 9^^^ 16711^ 3<HMi^ 37]\^ £^1^; 

G', H- ^ D^l ^i^VslJi ^#^cf. 

^7]^ -§-2]-^ :g.^ll, i^7> ^^5^ ^-l^&l-'?!^ el^^^l ^ <>1B11<:>1(120)^ ;Hll ^ 
211 <H -ir^CRBOO)-^^ cfl^lsl-*^ ^^^Ej-olo^ ^^]<^7} 7V^«fl:5lcl-. 



[#^2l jTSf] 



<47> 



^v^tb «>5>1- ^ol, ^ ^t^o. «lH5l-^ o>i^el- 1:^ ^-)^s}-^;7M El^l] 

=7^ 9X^B.S., ^i*>l- «o^^ls>Jl ^^fal Al5l>y# ^^^1^ ^ ^4. 
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1020020085507 ^^ o^^y: 2003/4/17 

11 

^-]-^5^-<a^ ^7> ^1-71 I/O ^^^^^ ^sq- ^^l^>j7, ^7] ^:i:^El-^oii 

^7> ^7] I/O 1:^^ <a^l*l-fe ol^ol;^! ^1^113^1 

4^ i^t!: ^^s:]-^ ^ <=>1eflol; 

# ^1-7] s^^ia^l '^leflols ^^^>^ ^^:Bel-oi ^oj- ^ 

^7] <?17>^1-^ ^^^^^^ i^^>o^ , 

^7l 1-^ ^^^^^-olo]l c-flojE^l- I/O -i:^ ^^S. >^>7l sl^jflol 1:^.0^ ^flt^ 

2] 

^1 1 *^<H1 , 
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1020020085507 <^7]-: 2003/4/17 

I/O 1-^^ 1671]^ ^^i^S. l-BflA] DflSBl e|-ol ejsll 

I/O 1:^^ 102471]^ ^^:Be)-<?lai|. 647)1^ ^S. oj^o^j^lc^^ ^^7] el3)]o] M.^. 

^ 647fl^ ^:1:bs1-«?1uz|- i67l]^ Is. ^^'l^'H^ ^^.^^ l-efl^l oiis-e) 4ix>o^ 

4] 

7} ^4^2^-^ ^^^>^ ^12 ^^^^ n^^* 5.^^>^ ^^1-^^ 

#2flAi ti)is.s] ^iiT^i-^ ^:|:e. ^o] ^s\]o] ^s.. 
^1 4 sicH^i, 
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1020020085507 ^^ <^yi].: 2003/4/17 

*>fe 1-2J1^1 i^l-S-e] 4i>^>5^ ^]B. el-o] e^sijo^ 5)^^ 
[^^^^ 6] 

^7] ^^^^91 .^^^^^ ^7] ^j^]o] l-s-Di-ri. ^til£)^ ^ o. o.^ ^].^ 
[^J^*ch 7] 

7l ii]]^ ^ <>1e11ol^ 1 Ai^cfl rr)-&j- efl^g- <^d\] tfl-§-^>^ ^7] e^^llol 

^1-7] ^^^efo] :^o^^ ^o^^i^].^ 14^^ ^^^1 T^^^ 

^^^s ^1-^ l-EflA] ^^i-o] 5|oi g:|5)io^ 
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^ 2003/4/17 



IS. 1] 
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IS. 3] 
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4] 




S301 Xn 





IS 5] 



YOO 



Y30 



Y63 



REOO 




S501 



RffL31 



S531 



RE63 



S564 



150a-150p 



RBEnOO 



S500 



VUL 
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